Loss of ATM function enhances recombinant adeno-associated virus transduction and integration through pathways similar to UV irradiation.
Ataxia telangiectasia is caused by a genetic defect in the ATM gene that results in altered cellular sensitivity to DNA-damaging agents such as gamma-irradiation. ATM deficiency is associated with an increased incidence of neurological disorders, immune deficiency, and cancer. In this report we demonstrate that recombinant adeno-associated virus (rAAV) gene transfer in ATM-deficient fibroblasts is significantly enhanced over normal fibroblast cell lines. This enhancement of rAAV transduction in AT cells is correlated with an increased abundance of circular form rAAV genomes, as well as a higher number of integrated head-to-tail concatamer proviral genomes. Studies evaluating AAV trafficking using Cy3-labeled virus suggest that a nuclear mechanism is responsible for increased rAAV transduction in AT cells, because binding, endocytosis, and nuclear trafficking of virus are unaffected by the AT phenotype. Additionally, the profile of rAAV transduction after UV irradiation is significantly blunted in AT cells, suggesting that the level of DNA repair enzymes normally associated with UV augmentation of viral transduction may already be maximally elevated. These results further expand our understanding of genes involved in rAAV transduction.